10 March 2004 PID FILTER ClI RCU.LT AND FI FO Cl RCUI T BACKGROUND OF THE
| NVENTI ON The present invention relates to a filter circydfsaf@raopsecuting a
filtering in order to sanple a required packet out of a data streamin
which a time division transmssion is inplemented by a plurality of
packets. More to particularly this invention relates to a filter circuit
for discrimnating the packet by PID (packet identifier) incorporated in

the packet, and to arpyfh @QHTERSC%E@IWTT%NW%%[F}Q%C?E@@ ng suitable

for use inthis filter circult. scription ror /Art 10 There is a
met hod for transmtting a plurality of data by only one data stream This
method is to transmt packets through the tinme- division systemwhile

dividing.data into unit called as the packet. In this case, there is added

a packet identifier (PIBDAGKGROEEND OF FHEINVENTIQNT to denote kinds

of packet in terns of respective packets or which 15 data corresponds to
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Description of the Prior Art

10 There is a method for transmitting a plurality of data by only
one data stream. This method is to transmit packets through the time-
division system while dividing data into unit called as the packet. In this
case, there is added a packet identifier (PID) to respective packets in
order to denote kinds of packet in terms of respective packets or which

15 data corresponds to Which packet. In many cases, the PID is included in
the packet concerned. The receiving side of the data discriminates the
PID of respective packets, before determining whether or not the packet
is to be sampled in answer to the kind and so forth in connection with the

packet being discriminated previously.

20 At the present time, there is widely used a proéedure so called
MPEG 2 (Moving Picture Experts Group 2) by way of a coding procedure
for compression or transmission of image (or voice) data. In this MPEG 2,
some kinds of packets are used. For instance, TS (Transpoi't Stream)
packet is a packet with fixed length of 188 bytes as shown in Fig. 1. There

25 is allocated 13 bits from the twelfth bit from the top by way of the PID.

In some cases, there is not fixed the position of the PID in a data



2 transm ssion protocol or a data transm ssion system In the packet shown
in Fig. 2, the position of the PIDis variable within thﬁ}@sﬁzlﬁ 4Hovvever,
as being a substitute of this state, there is stored the d §%8| nter for
the PID) of denoting what position the 2D exists, in the predeterm ned 5
position of the packet. In this case as shown in Fig. 2, there is stored
the pointer of the PID at the top of the packet. In the system
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t he cBrr amsatioimef thegacket. Thrtdds wasdsismshowai hy Figel2udbdraiis hitorédahe
packet. Ther isfgggv' d flip-flops, (FF) 61 to 63 in order to delay the

i nput datPPIBVeEs idtgthecbep p hemaddetnor ds. An output side of the
flip-flop 63 of the |last stage is provided with an FIFO (First-in
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of the data.. _Furt}&,_ ttie flip-flops 61 to 63 are provided with respective
conpar at degenamgt s10s6 implenatst 8 jedigeanent hehetlpet dronot Haef ttandhdtted t h
-the data_ predeterm nedq beforehand. The output of conparison result of the
* respecti C&@gﬁér esthen tyentang ebirabubeloaet haineseivingtsade riswic hagmple

t hr egni Nput hus there ihs.capntrolled a, wit f. the_data for the FIFO
rrermff?/ 6%%& ‘ﬁ%"‘é*%SHF}SLHaCA*’fett ﬁgleﬁﬁdsg‘é?eéi \é}g_e rlgcr‘éd%ﬁéﬁrﬂ’ﬁ?eﬁrﬂibﬂléﬁqedn of
this Pl Dd4 Gl I; L osnce r.espect i l4p-fl ops .61 to -
63 per i af[ e%ifr?;% l}:t':llqg A{tflggégfe%ﬂ %%g%h;fbggﬁ thfe "i§ 0% LVBID fiRel ' 2P 4n

order to sample only the packet with the required PID.

Fig. 3 is a block diagram showing one example of configuration

of the conventional PID filter circuit. Here, there is described the case

15 where a length of the PID is the corresponding length of three words as
being included within the packet. |

There is provided flip-flops (FF) 61 to 63 in order to delay the
input data by corresponding length of three words. An output side of the -
flip-flop 63 of the last stage is provided with an FIFO (First-in First-out)

20 memory 60 for implementing the first-in first-out operation of the data.
Further, the flip-flops 61 to 63 are provided with respective comparators
64 to 66 in order to compare the input for the flip-flop with the data
predetermined beforehand. The output of comparison result of the
respective comparators 64 to 66 is inputted to an AND gate 67 with

25  three-input, thus there is controlled a write of the data for the FIFQO
memory 60 by the output of the AND gate 67.

There is described operation of this PID filter circuit as follows:

Since the respective flip-flops 61 to 63 permit the input data to



3 be delayed in answer to the corresponding | ength of one word, the

conparator 64 inplenents a conparing operation in terns ﬁw@sﬁ%ﬁa wth
the correspondi ng | ength of present one _word, the conparator I mpl ement s

the conparing operation in terns of the3data with the 5 correspondi ng
I ength of one word in front of the present one, and the conparator 66
I npl ements the conparing operation in terns of the data wth the

' dyy 1 t b rds.
For that Treaiaged; In 2hngifx e MhS odigpBhdifl RRAEloroBfie boldiPs
si mul t aneouspardtort 64 ithplerhbaps ﬁkohppzﬁﬁnﬁngpbi‘ftiﬁﬁ”ﬁ?%ﬁiéﬂfﬁs Bi“%h@“d 2466

Then, when the PIDwithin the input packet "agrees wth t est abl 1 shed

bef or ehavditht thie ddreespopdingfenth ADpgesent drveawrds the' conbigeaitee Eher e
is supplied the PID which is established beforehand to the respective

conpar at dmplementssdhgy cpmyp avinge fopreratomara, tesms roft theedatas withi then
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be used sinple AND gate for treating the conparison result on the
- conpar at three vonudk simou bapeonisii bynthe fispifiows 61 eipgb B 29fd the cBiidardtors

becopes necessary to prepare a _conplicated circuit for obtaining a _
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respective comparators 64 to 66 by way of reference data, so that there is

written the input packet into the FIFO memory 60.
15 However, there is the following problem in this Prior Art.

Firstly, the problem is that the Ieﬁgth of the PID is fixed, such

PID is the filtering object. In the example shown in Fig. 3, there can be
implemented only the comparison of corresponding length of three-word
PID. When it is necessary to compare the corresponding length of five-

20 words of PID, five flip-flops and five comparators are to be provided
respectively. Furthermore, there can not be used simple AND gate for
treating the comparison result on the comparator in order to cope with an
unsettled length of the PID. It becomes necessary to prepare a

complicated circuit for obtaining a conjunction in accordance with the

25  condition.

Secondly, the problem is that the position of the PID within the
packet data is fixed. In the example shown in Fig. 8, it is necessary to
exist the PID at the top of the packet data, in order to take the packet as
being object into the FIFO memory 60.



10 March 2004 4 Here, for instance, if the PID exists at the position from
the top of the packet data by the correspondi ng order oqow&h&e% rds, it
is necessary to provide further two flip-flops in betweeh e I'p-flop 63
and the FIFO menory 60. Furthermore, indthis case, it is always necessary
to 5 be included the PID in the determ ned position of the packet data,
thus it can not be used the PID filter circuit when the position of the

PIDis wunsettle | a re.i,s t robl.emthat in the
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provi ded ID.filter gixncui 20 for inplenenting a filtering of a packet
dat a whi I%Igi@ctr Pﬁi ﬁﬁ?ﬁinfg}lea I;Flll_b BﬁEk@FC'ﬂﬁeg’ﬁlqﬂ 5?1)3 ppsHion aof theuPllpaiket
data, theyfsddtiddter circuit conprising a conparison value table for
storing therein a conparison value beforehand, and a conparator for-

di scrim nating st regi@%osjtion f the PIDwthin the input packet data,
for taking out tHeS clgssFiResh aboie. 2%henecdssithel yproblam hetlmani 33

-val t , ' th | the PLDwth th '
val e e A0 81 PEBTRVG, LG, 8 e 0 1S PR D (e compar son
ASpeR0 ofis fiBLAFFb HAKIRH! AL PIDPLAGHE, oRE BUcflel el D 11 ter cireuit,

further conprising Irst-in,

SUMMARY OF THE INVENTION

In view of the foregoing, it is an object of the present invention to
provide a PID filter circuit which is capable of coping with change of
15  corresponding length of the PID or change of corresponding positi;)n of the
PID within the packet data, and an FIFO memory being in use for this
PID filter circuit.
According to the first aspect of the present invention, in order to
achieve the above-mentioned object, there is provided a PID filter circuit
20  for implementing a filtering of a packet data while discriminating a PID
(Packet Identifier) within an input packet data, the PID filter circuit
comprising a cdmparison value table for storing therein a comparison
value beforehand, and a comparator for discriminating stored position of
the PID within the input packet data, for taking out the comparison Valﬁe
25 successively from the_ comparison value table, and for comparing the
value of the PID with the comparison value taken out In every one word,
by one word.
According to the second aspect of the present invention, there is

provided a PID filter circuit, further comprising a FIFO (First-in, First-



10 March 2004 5 out) nenory for storing therein the input packet data in
accordance wth the method of first-in first-out, the Flitﬂaa not
executing a read operation until the time when the input packe ata is

di scrim nated as being necessary one, while when the input packet data is
di scri m nated as bei ng unnecessary ong, the FID filter circuit causes the
i nput packet data to be cleared. According to the third aspect of the
present invention, there is provided a PID filter circuit wherein there is
further provided with a first and a second FIFO (First-in First-out)

menor i est)f mensryfomgtotihg thedreirt the inppupagiat kiata taaecordahdd aiithshe trasthbdr
inputting the input packet data to either one of the first and the second
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menory between rst an e second

out putted.an out put packet. data fromthe other FIFO nor en .t he input
packet it Pheel Bita B BiEHoEABr s Relnsr yhdcHssanh anes L DM T on
the result of conparing operation in the conparator, the PIDfilter

ci r cui CABsRR e INRYL RRRKEY Hajslodes clgated-t o be outputted fromthe one FIFO
menory while changing the first and the second switches. 10 March 2004 6

As stated above, the PID filter circuit according to the invention stores
the conparison value in the conparison value table beforehand, and the

conpar at or Aceardiingtd tHehthirdomgpasct 8dthey plasent naBntide, therPRy previiedad WDt abl e
successively, thus executing the conparison with the PID section of the
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reason, even though when corresponding |ength t he wor
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memories, and a second switch for selecting an output which is not selected by the
first switch between the first and the second FIFO memories, when there is inputted
the input packet data to either one FIFO memory between the first and the second
FIFO memories, while there is outputted an output packet data from the other FIFO
memory, when the input packet data stored in the one FIFO memory is the necessary
one based on the result of comparing operation in the comparator, the PID filter
circuit causes the output packet data to be outputted from the one FIFO memory

while changing the first and the second switches.



be di scrimnated whether or not the input packet data is necessary, when
the input packet data is necessary one, it causes the ijput Jpafegt data to
be used as it is, while when the input packet data is unnecessary one,
there is superseded the input packet data in answer to the output of the
conparator. For that reason, even though when the position of the PID
within the packet data is unsettled, it is capable of being inplenented
surely the filtering of the packet w thout necessity of change of the
circuit and so forth. The above and further objects and novel features of

t he inventi dvs widted mborer the PIDI fiiternaeuitt acdrdingniot the frvkhtion ngodet el ed
description when the sane is read in connection with the acconpanying 10
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drawings are for purpose of illustration only and are not intended as a
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packet j " i ng Picture perts up. 2), Fig., 2.i5 a view show ng
one ex ae#%f%ﬁ@q%aé%%r\}#@s ﬁ%ﬁ%? P F% ﬁegﬁtion gT %e('ﬁaﬁ@?c'ﬁ%ﬁ gata 519«5?'99%%
variable; 10 . Fig. is a block di ag{ram showi ng a configuration of the
convent &Y&§Y @P‘E)"‘?qrijt ope wQif; Fopithat reasanqeygrpthouihnyham comsapagdiag
configuration of a PIDfilter <circuit of a preferred enbodi nent of the

i nvent iefgth mfghesverd of HhieollD ds danaarit ishewitatde do cnmidigguonly itbe coingarison 15
menory; and Fig. 6 is a block diagram show ng a configuration of a PID
filter vatiertable, aotl tapodfeae aipode aonipagdtot.he present invention. DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS 20 A preferred enbodi nent of the
present invention will be described

In the configuration in which the FIFO memory is provided, it causes the input
packet data to be maintained within the FIFO memory until the time when there can
be discriminated whether or not the input packet data is necessary, when the input
packet data is necessary one, it causes the input packet data to be used as it is,
while when the input packet data is unnecessary one, there is superseded the input
packet data in answer to the output of the comparator. For that reason, even though
when the position of the PID within the packet data is unsettled, it is capable of being
implemented surely the filtering of the packet without necessity of change of the

circuit and so forth.

The above and further objects and novel features of the invention will be more
fully understood from the following detailed description when the same is read in

connection with the accompanying



in detail in accordance with the.acconpanying drawings. Fig. 4 is a block
di agram showi ng a configuration of a PID filter circuit ,Rj‘ Z%Bgrred
enbodi mrent of the invention, and Fig. 5;5 a bl ock di agrams OWI ng an

i nternal configuration of FIFO nenory. 25 The PID filter circuit shown in
Fig. 4 is provided with an FIFO nenory 11 which is a first-in first-out
menory storing therein an input packet data to output it by way of an

out put padieatinigs. dt sheQldPBs abPredly (18HEIRA,  KGwEdbA MHat B5PThN L%sords

of respective packets of the input packet data, and &a’conparison va

tabl e 13 duer fogt puirpgse bfikkustdaion 301y canbare st :Mﬁ-:bhﬂbd“@s ahdéfiniti6d &S
reference_data in conparing 8 10 March 2004 operation in the conparator 12
beforeharﬁll1 ahg}]ésoﬁ' elllr%ntmmw 11 stores therein the input packet data
when there is a wite demand from the external side, while the FIFO nenory
11 outputs the output packet data when there is read demand fromthe

an oqia : { iydiL gnal - FARIRERHSGRIB BN Br sk RN ke ﬁg%ragla't or ?é

) O t t
Cput packet darBctuar 1y VPS8R g g SShs e oS rhRatore |
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packet data is .10 witten to the menory as It since the

conpari son val ueFigaBlie al9idw shovsirig Uhe®m FrsTerf Yrackie v?HH@@'b%%PHi B%f
spemhe(sﬁlﬁv\ord order in connection with the PID in relation’to ?1

. conpari s 4Pasketibdentifier) inwvariahlegt ting the conparison val ue
“corr @pondl ng th eto., Next, bhhere i s described an internal configuration
of the FIFO 15 %ﬁ)rﬁ 1% asiblgcli d1agramnhshovaogremegnfiguratipnovifdetieni t h

a nmenmory ., ort rrermry for storing therein the packet
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circuit of a preferred embodiment of the invention;

Fig. 5 is a block diagram showing a configuration of FIFO
15 memory; and
Fig. 6 is a block diagram showing a configuration of a PID filter

circutt of another embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

20 A preferred embodiment of the present invention will be described
in dgtail in accordance with the accompanying drawings. Fig. 4 is a block
diagram showing a configuration of a PID filter circuit of a preferred
embodiment of the invention, and Fig. 5 is a block dlagram showing an
internal conflguratlon of FIFO memory.

25 The PID filter circuit shown in Fig. 4 is provided with an FIFO
memory 11 which is a first-in first-out memory storing therein an input
packet data to output it by way of an output packet data, a comparator 12
for comparing data of respective words of respective packets of the input
packet data, and a comparison value table 13 for storing therein data

30 (comparison value) which is used as reference data in comparing



i npl ementing the wite operation-in accordance with the wite demand 20
fromthe external side. Further the FIFO nenory 11 is prwvg%wohh a
wite control section 22 for inplenmenting wite operation to the nmenory 21
in accordance with the wite demand fronTthe external side, a read control
section 23 for inplenenting read operation fromthe menory 21 in
accordance with read demand fromthe external side, a wite pointer 24 25

for mai nt eparaigoneirt theidanpddsess 12nbéRrEhadfd. tH@r@PﬂHé WO Rdiké 111

poi nter 25 for maintaining next read address in terns of the nmenory )

and a substeresethexeindhecmput ahickgt alataf vieentieekeigvewrifee dafidred F9ghesSs
mai nt ai ned by the wite pointer 24 and the read address nai ntained by the
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24 by only 1 (one). Furthernore, when there is inputt
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is to be superseded, the wite 10 control section 22 inplements annulnent
of the patiRaring ol thy dateowitlin the FIFO M?mdﬁyylhdﬁfheanpu;ﬂlmiet.ddm{m dat a
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13, thus outputting the comparison value corresponding thereto.
Next, there is described an internal configuration of the FIFO
15 memory 11 using Fig. 5. The FIFO memory 11 is provided with a memory
21 as being a dual port memory for storing therein the packet data
actually. The memory 21 is capable of executing both of the write
operation and the read operation independently, in particular, generally,
implementing the write operation in accordance with the write demand
20 from the external side. Further the FIFO memory 11 is provided with a
write control section 22 for implementing write operation to the memory
21 in accordance with the write demand from the external side, a read
control section 23 for implementing read operation from the memory 21 in
accordance with read demand from the external side, a Write pointer 24
25 for maintaining next write address in terms of the memory 21, a read
pointer 25 for maintaining next read address in terms of the memory 21,
and a subtracter 26 for calculating a difference between the write address
maintained by the write pointer 24 and the read address maintained by
the read pointer 25. The equality signal from the comparator 12 (Fig. 4) is

.30 inputied both to the write control section 22 and the read control section



one "I". Particularly, when the equality signal is not an equality signal
representing the conpl ete agreenent and when out put valu%)ﬂkh; 04
subtracter 26 is less than the corresponding | ength of the packét, the read
20 control section 23 does not execute tfie read operation regardl ess of

exi stence of the read demand. Next, there will be described operation of
the PIDfilter circuit. A fundanental operation of the PIDfilter circuit

i s that whgrby ey BPHlcorRA6KSiefigt @ 1S entered, it causes the packet data
to be witten to'the FIFO 25 nmory 11 successively, sinmultaneously, the
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“circuit further in detail. The input packet data possesses peculiar PID in
ever yOpacsaitrolieseetipad 2doimpleorentsatannudorentt heff etlies packet i dhea e
comar | s VARGERG oAt o8N bREn SAEE CSmaI o th1 Bhecdaton YoRtiam fnpihe
memory 21 from the value of the write pointer 24 in terms of the packet
data. When the read demand is inputted from the external side, the read
control section 23 implements the read operation to the memory 21 in
15 answer both to a state of the equality signal and the output of the
subtracter 26, thus there is increased the value of the read pointer 25 by
one “1”. Particularly, when the equality signal is not an equality signal
representing the complete agreement and when output value of the
subtracter 26 is less than the corresponding length of the packet, the read
20 control section 23 does not execute the read operation regardless of
existence of the read demand.

Next, there will be described operation of the PID filter circuit. A
fundamental operation of the PID filter circuit is that when the input
packet data is entered, it causes the packet data to be written to the FIFO

25 memory 11 successively, simultaneously, the comparator 12 compares
the data (comparison .value) read out from the comparison value table 13
with the input packet data. The only one comparator 12 is in use
regardless of word length of the PID or position thereof. When length of
the PID is more than the corresponding length of two words, it causes the

30 comparison value to be read from the comparison value table 13



15 data packet is transmtted, the conparator 12 reads out the PID

est abl i shed beforehand fromthe conparison value table 1% nBeh08a
conparing whether or not the PID section of the input data packet agrees
with the PID established beforehand. |nldeneral, ~the FIFO menory inplenents
the read operation if 20 the data is remained within the FIFO menmory in
response to the read denmand fromthe external side, while the FIFO nenory
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11. Moreover, tieRiDaftds, ethexier GUIL bBe&%éﬁbEH%%ﬁﬁ?ﬁfof RBe PTBk?ﬂtéjtata
't’o be inplenented unconditionally in relation to e FIFO nenory 11.
Howed8r , cihewittivatber dndletail.ni nated that on the way of a 10f pa;:ﬁet PIoIzEl)t a,t
t he packet data, s unnecessary in the result of conmparison o the . a
t hi spti ne, theréll‘ he gt paskel datuinassessés teeyliznk &1 Dida eveiry hpackse
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necessary packet data out of packet data being transmitted, in the
comparison value table 13 beforehand. When the PID section of the input

15 data packet is transmitted, the comparator 12 reads out the PID
established beforehand from the comparison value table 13, before
comparing whether or not the PID section of the input data packet agrees
with the PID established beforehand.

In general, the FIFO memory implements the read operation if

20 the data is remained within the FIFQ memory in response to the read
demand from the external side, while the FIFO memory does not
implement the read operation if the data is not remained within the FIFO
memory. However, in this case of the PID circuit, thefe is not
discriminated whether or not the input packet data is a packet data as

25 being necessary in the midst that the comparator 12 compares the PID.
For that reason, in this PID filter circuit, there is established that in
response to the read demand, when there is the data with corresponding
length of more than one packet within the FIFO memory 11,
implementing the read operation, while when there is the data with

30  corresponding length of less than one packet within the FIFO memory 11,



does not arrive at the FIFO nenory 11 yet of the packet data, it is a: s?_
suitable that there is prohibited the followng wite opsy AL RHgoR el ation
15 to the FIFO nenory 11 of the packet ta due to the equa%lcty signal .
Next, there will be described operation‘ef the conparator 12. Firstly, the
conparator 12 counts data number (for instance, byte number, octet number)
fromthe top of the input packet data. Wen the position of the PIDis

unset t | ednondnl flend@ftino Bhe NFOIRARHAL THE! tofilesBRdThD Ich AR pciged

in the packet data, there is taken”in the position 1'nfornmation Che
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by for instance, the host CPU (not illustrated). In al cfases,‘t e

conpar at csukfracéen6 beeawss it mutherdifferentéddtoreenf thbmdxtpwtiteagdaiessat a
to be detecteq the data of the PID section. 25 Wen the input data arrives
at the po%?&i&’rf* sextneeas] pdduness. domikes: tn the cosplr of camparisonhby ehval ue
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consecutively directing that 1t s the second “word n | ue

tabl e 13 paclodit data conberiiplemanged Jhesnditit€a B9 MA]Kiok2d SHRAT he
Thus

conpari son value obtained wth the second word. Thus e conparator

. conpar es mea@D1ln Boweyes, eciardherdiisgdiserihingfedrhanase thecgessbrel ¥

" ds described above. _Moreover, for instance, the host CPU pernits the PID

as bélng Rﬂﬁq@t ., the parkebdabafisvarenessary o dupesultaf ocahparisan of 13.
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does not arrive at the FIFO memory 11 yet of the packet data, it is also
suitable that there is prohibited the following write operation in relation
15 to the FIFO memory 11 of the packet data due to the equality signal.
Next, there will be described operation of the comparator 12.
Firstly, the comparator 12 counts data number (for instance, byte number,
octet number) from the top of the input packet data. When the position of
the PID is unsettled and the position information (pointer) of the PID is -
20 included in the packet data, there is taken in the position information.
When the position of the PID is fixed, there is established beforehand the
position by for instance, the host CPU (not illustrated). In all cases, the
comparator 12 counts the data number from the top of the input packet
data to be detected the data of the PID section.
25 When the input data arrives at the position of the PID, the
comparator 12 compares a value (here value of PID) of the input packet
data with a value of fhe comparison value table 13. The comparator 12
obtains the comparison value while directing that it is the first word to
the comparison value table 13, in relation to the first one word of the PID.

30 Subsequently, the comparator 12 compares the above comparison value



comuni cating this state to the FIFO memory 11. Practically, the equality
signal outputted fromthe conparator 12 represents that HME'%h:ﬁ?Mt he m dst
of conparing operation (it is included waiting period during th

i nput packet data does not arrive at thé2PID yet), or that the 15 PID
agrees therewith conpletely, or that the PID disagrees therewith. Next,
there will be described operation in the FIFO nenory 11 wusing Fig. 5. Wen

merory. wi PO (P Tt REBRE A Pyt ?’fﬁ&%&ls«tﬁ?ﬁﬁﬁfeeﬂ%%r%%tiﬁé&}@&ﬁﬁa%ﬁ%'feﬁﬁ: :
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the wite pointer 24 by (one) in accordance w the 1nstruction o

the writ esexmtd owosdct Thus22he Thentpdmtopernd edniparéSacheSPODEri@ | @iy
accordance with the read demand fromthe external side simlar to the

wr i t e Sopetairespongding | dength wkrondeweorids suveessivtlyemsndesciited eabove.
21 At HHOTEBHEL, HCIEIRECh obf miastt GPLhmersaSpinPID 25 hsing bbjecsctd
val ue- of ha it BREGRIR iy her SSiigadisan vale bl d du THe ROPVBAERLE00A
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read control section 23 does not reply to the read demand. en the
conpar at glommyrcgting thisi stabe tonflee i RiFGpemathory 11hePiagiitaligckite
data at teh(itfaltljcyngigcr?gl ggit:pt?ﬁtegi fsr((:);’lll Tﬁgaéoeﬁpgkxlg};grerlZO;epresents that it is in
the midst of comparing operation ‘(it 1s included waiting period during
when the input packet data does not arrive at the PID yet), or that the
15 PID agrees therewith completely, or that the PID disagrees therewith.
Next, there will be described operation in the FIFO memory 11
using Fig. 5. '
When there is the write demand in terms of the memory 21 as
being dual port memory within the FIFO memory 11, the write control
20  section 22 causes the write operation to be implemented in terms of the
memory 21. At this time, there is referred to the write pointer 24 as the
write address, after completion of the write operafion, there is increased
the value of the write pointer 24 by “1” (one) in accordance with the
instruction of the write cbntrol section 22. There is operated the read
25 operation in accordance with the read demand from the external side
similar to the write operation. Similarly, when there is the read demand,
the read control section 23 implements the read operation in relation to
the memory 21. At this time, there is referred to the read pointer 25 as
the read address, after completion of the read operation, there is

30 increased the value of the read pointer 25 by “1” (one) in accordance with



not it is the required packet data. For that reason, in the st?t e&gf 10
conmparing operation, there is inplemented the wite oper Iok e
maxry 1%, ﬁowever, when the difference bet ween the wri t@”ﬂ%. 'r?tzg)P 24 and
the read pointer 25 is less than the coresponding Iength of packet, the
read control section 23 does not reply the read demand, thus there is not
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the read control section 23 does not reply the read demand, thus there is

not implemented the read operation. After the comparison is terminated,

15 when the data is the desired data (packet data in which the PID agrees

therewith completely), the read control section 23 reply to the read

demand. To the contrary, when the data is not the desired data (in the

case where packet data in which the PID disagrees therewith exists),
there is superseded the data written in the memory 21. The annulment of

20 the data is realized such that there is subtracted corresponding number of

the data number written to the memory 21 from the value of the write

pointer 24. Moreover, concerning certain input packet data, it can be

thought that it is the packet on the way of inputting, at the time of

annulment. When there is intended to prevent further storing of the data

25 into the FiFO memory 11 without superseding further data, it is suitable

to prepare the configuration such that the write control section 22 does

not execute the write 6peration when such the equality signal is inputted.

In the PID filter circuit, the comparator 12 counts the

corresponding length of the data from the top of the packet data to be

30 implemented the comparing operation. The comparator 12 remains the



conpari son successively in the conparator 12 while reading out the
conparison value fromthe conparison value table 13, theraMia,% izggphement
the conparison by only one conparator, eiven t hough word engtﬂ of the 10
PI D beconmes long, it is resolved by the flact that the conparison val ue
table 13 is enlarged. Even though word | ength of the PID becones |ong,
there is scarcely changed circuit scale: Fig. 6 is a block di agram show ng

a confi gupatkeindata avithih fthlet FIFOCﬁfeQﬁ)fé}; 3¢ i rﬂﬂett‘i)m%n%r@[ %}?&%"%ﬂ"d‘é of

the present invention. The 15 PID fi circurt shown In
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therein is conpared with the value of the conparison Value ta

- conpar at dhelgompatisen thye onlyrmne eoimshradtbe, M@%q@%ﬁk%oﬂ%ﬁl@%ﬁx ofathPut
fzronlb\hhe ﬂlﬁg) menory 11B, 30 because.the switch 15 sel ects the Fl FO nenory
11B. *¥ne §Ga3aes donghigHisovernlyed phy Kéte fattathat tthencompadsdi RATgoOr Y
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i nput pact‘gﬁec}gﬁ’éﬁ#, t&eﬁ%gga HfFuit'scals

Fig. 6 is a block diagram showing a configuration of a PID filter
circuit according to another embodiment of the present invention. The

15 PID filter circuit shown in Fig. 6 is compared with the PID filter circuit
shown in Fig. 4. The PID filter circuit shown in Fig. 6 is provided with two
FIFO memories 114, and 11B which FIFO memories are controlled by the
equality signal from the comparator 127and to which the input packet
data is inputted, a switch 14 for allocating the input packet data to either -

20 one of the FIFO memories 11A, and 11B, and a switch 15 for selecting
either one of the FIFO memories 11A, and 11B. In this connection the PID
filter circuit shown in Fig. 6 differs from the PID filter circuit shown in
Fig. 4. The switches 14 and 15 are interlocked so as to select different
FIFO memories mutually, and are controlled by the equality signal.

25 In this PID filter circuit, when the switch 14 selects the FIFO
memory 114, the inpqt packet data is written in the FIFO memory 11A,
simultaneously, the PID included therein is compared with the value of
the comparison value table 13 by the comparator 12. During the time
period, the output packet data is read out from the FIFQ memory 11B,

30 because the switch 15 selects the FIFQO memory 11B. When the input



5 the FIFO nenory 11A.is unnecessary packet data, there is superseded the
data within the FIFO nenory 11A. For that reason, even t Mgﬁ:htzpﬁéi packet
data is a packet data whose position of the PIDis unsettled, it is

capabl e of being selected the packet daflf. As described above, according to
the present invention, there is 10 read out the conparison value fromthe
conpari son value table to be inplenented the conparison of the conparison
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effect that it can be achieved 15 by preparing only oné conparator! For
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the - PID beconmes long, there is scarcely changed the circuit scale.

Fur t her mdee waie of thiengu tiot peckeedens. Wkenttheninput packepdettat writta imput
packetst dath% E&he e is remained the packet data within the FIFO 20 nenory
until 9t he Eihanemerne 1d4hn ipainnenassaryapackethdathey therads supeysediedt
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16 WHAT IS QLAIMED |S:. 1. A PID (Packet. lIdentifier) filter circuit for
i npl ementiphglemented i e somppuisioat ofiathe wiompadisoe ivalnat wighati OrRatket
| dentifi epra?cket data, therefore, even though when the word length of the PID is
long, it is capable of being implemented required operation by enlarging
the comparison value table, thus there is the effect that it can be achieved
15 by preparing only one comparator. For that reason, there occur the effect
that even though the word length of the PID becomes long, there is
scarcely changed the circuit scale.
Furthermore, according {o the present invention, with respect to
the input packet data, there is remained the packet data within the FIFQ
20 memory until the time when there can be discriminated whether or not
- the packet data is necessary. There is used the packet data as it is if
necessary, while there is superseded the packet data if unnecessary.
‘Therefore, even though position of the PID is unsettled within the packet
data, there is the effect that it is capable of being implemented filtering of
25 the packet surely without necessity of change of the circuit or the like.
While preferred embodiments of the invention have been
described using specific terms, such description is for illustrative purpose
only, and it is to be understood that changes and variations may be made

without departing from the spirit or scope of the following claims.



wi thin an i nput packet- data conprising: a conparison value table for
storing therein a conparison value 5 beforehand; and a Wﬁ@fcfhaédﬁﬁ for
discrimnating stored position of said PID wi thin said input packet data,
for taking out said conparison value sdécessi vely from said conparison
value table, and for conparing the value of said PID with the conparison
val ue taken out in every one word 10 by one \II—_\'{ler(Cj)(IZZ AtP'lD f:::';g'[ glu[;:wt
as cl ai mrey§ IOYLAT t conprising a irst-in, -
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bei ng unnecessary one, said PID filter circuit causes said input packe
data to bWildlgsaRednpat pachdd data eomynisinig: as clained in claim1, further
conprising a FIFO (First-in, First-out) menory for storing thqrel n said

i nput packet dataaCWWég%Mﬁéﬂectﬂbﬂ@_rQrsl‘tﬂrmgthemm,awbmlmnse_ﬁlthlﬁidzo
menor dot? 5 qxecufe a read operation although a read demand is

I nput t'ed v&iff’ffgﬂ B s%‘ conpar at or executes conparing operation. 4. A PID
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sel ected by said first switch between said first an (
menor i es,ValHerrk$aidePIPD wathuthedosapdrisomivabes kekedajwt 10 e@l HpneoRRrd! FO
e

rrerm_rm b%tween saicfl first and said second FI FO menori es, whi
y one word.

2. APID filter circuit as claimed in claim 1, further ccmprising

a FIFO (First-in, First-out) memory for storing therein said input packet
data by the method of first-in first-out, wherein said FIFO memory does

not execute a read operation until the time when said iﬁput packet data is

5 discriminated as being necessary one, while when said input packet data
is discriminated as being unnecessary one, said PID filter circuit causes

said input packet data to be cleared.

3. APID filter circuit as claimed in claim 1, further comprising
a FIFO (First-in, First-out) memory for storing therein said input packet
data by the method of first-in first-out, wherein said FIFO memory does
not execute a read operation although a read demand is inputted while

5 said comparator executes comparing operation.

4. A PID filter circuit as claimed in claim 1, wherein there is
further provided with a first and a second FIFO (First-in First-out)
memories for storing therein said input packet data, a first switch for

inputting said input packet data to either one of said first and said second



there is outputted an .output packet data fromthe other FIFO nenory, 10
when the input packet data stored in said one FIFO menory, js.diPognecessary
one based on the result of conparing operation in said conparator, said
PID filter circuit causes the output paéket data to be outputted fromsaid
" one FIFO nenory while changing said first and said second switches. 5. A
PIDfilter circuit as clainmed in claim2, wherein said FIFO nenory
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5. APID filter circuit as claimed in claim 2, wherein said FIFO
Memory comprises:
a dual port memory which stores therein said input packet data,
and which is capable of executing a write operation and a read operation
5 independently; |
a write pointer for maintaining a write address in terms of said
dual port memory;
a read pointer for maintaining a read address in terms of said
dual port memory; |
10 a write control section for controlling said write operation in
terms of said dual port memory, when said write operation is
implemented, it causes value of said write pointer to be added by “1” (one),
and when there is discriminated that said input packet data is
unnecessary one based on the result of comparing operation through said
15 comparator, it causes value of said write pointer to be subtracted in
accordance with data quantity of said input packet data; and
a read control section for controlling a read operation in terms of
said dual port memory in accordance with a read demand from external

side, when there is implemented a read operation, it causes value of said



6. APIDfilter circuit as clained in claim5, wherein there is provided
with a subtracter for calculating difference between va{djﬁ R:fhz?@hd wite
poi nter and value of said read pointer to output it to sard 1'éad control
section as being data quantity within _ said dual port nenory. PI D
FILTER CCRCU T AND FIFO CIRCUIT ABSTRACT A PID (Packet ldentifier) filter
circuit and an FIFO (First-in, First-out) circuit in which there is

i nplenented a filtering of an input packet data in answer to the PID
included in the packet data, it can cope with corresponding |ength of the
wor d oteddpoifitd? torbepaddéd o9 "10{orid)ewRii®whar dstanfedftity Withihosdid &luakbeHng
circuit scale. There is provided with a conparison value table (13) for
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out conparison val ue successive om t he conparison val ue e, (13)
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First-out) nenory (11) for storing therein the input packet data through
first-in first out Fig.4

6. A PID filter circuit as claimed in claim 5, wherein there is provided with a
subtracter for calculating difference between value of said write pointer and value of
said read pointer to output it to said read control section as being data quantity within

said dual port memory.





